Membraneous localization of Jpk is not essential to exert cytotoxicity in F9 teratocarcinoma cells.
A novel gene, Jopock (Jpk), which was isolated as a trans-acting factor associating with the PSRE of murine Hoxa-7, has been shown to be toxic to both prokaryotic and eukaryotic cells when overexpressed. Here we demonstrate that the overexpression of enhanced green fluorescent protein (EGFP)-tagged Jpk in F9 cells results in the induction of apoptosis, as indicated by phosphatidylserine exposure, DNA fragmentation, and the alteration of mitochondria transmembrane potential. Fluorescence microscopy showed that EGFP-fused Jpk was mainly localized in the endoplasmic reticulum (ER) and a small amount was found in the mitochondria. Deletion mutants with a transmembrane (TM) domain showed a distribution similar to that of EGFP-Jpk, whereas constructs with a deletion of the TM domain localized in the whole cells. Deletion mapping experiments showed that Jpk with an N-terminal part deleted stimulated apoptosis to almost the same extent as that of the wild-type Jpk, indicating that the localization of Jpk in the ER and the TM domain does not appear to be essential for inducing cytotoxicity. Overall, these results suggest that Jpk, particularly the C-terminal part of Jpk and/or 3'UTR, triggers apoptosis through a perturbation of mitochondrial membrane permeabilization.